Urban  area 


t.   11   traific  survey* 
HjSbo    bozeman,  *>nt*n« 


9'»* 


AFFIC       SURVEY 


BOZEMAN 


-"•-.fBgjtfrr 


fcfcS^V 


1953 


MONTANA  STATE  LIBRARY 

S  388.41  H3uboc.1 

Urban  area  traffic  survey,  Bozeman,  Mont 


MM'm 


-<M  -  »  ^ 


MONTANA  STATE  LIBRARY 
'         1315  B.  6th  AVE. 
»  HELENA,  MONTANA  59620 

]  URBAN     AREA    TRAFFIC     SURVEY 

BOZEMAN,    MONTANA 


CONDUCTED      BY      THE 

MONTANA     HIGHWAY     COMMISSION 

PLANNING     SURVEY 

AND 

THE    CITY   OF    BOZEMAN 


IN     COOPERATION     WITH 

U.    S.      DEPARTMENT     OF     COMMERCE 
BUREAU     OF     PUBLIC     ROADS 


1953 


STATE  HIGHWAY  COMMISSION 

FRANK  G    CONNELLY,    Chairman 

HARRY  L  BURNS,  Vice  Chairman 

T   J   LANDRY,  Member 

L  V  SWANSON,  Member 

OTIS  S  WATERS,  Member 

SCOTT  P..  HART,  State  Highway  Engineer 


Report  Prepared  By 

PLANNING  SURVEY 

HENRY  C.  HELLAND  Planning  Survey  Engineer 
PAUL  R  DEVINE,  Traffic  Supervisor 


In  Cooperation  With 

U.  S.  DEPARTMENT  OF  COMMERCE 
RUREAU  OF  PURLIC  ROADS 

K  S  CHAMBERLAIN,  District  Engineer 

JOHN  R  SARGENT,  Division  Planning  and  Programming  Engineer 

R  M  ARENZ  District  Planning  and  Programming  Engineer 

and  the 

CITY  OF  ROZEMAN 

M     E     HENDERSON.    City  Manager 

W     G     LOWE.    Mayor 

HOWARD  ERWIN.  City  Commissioner 

J  HARRY  HEALY,  City  Commissioner 


TABLE     OF     CONTENTS 


PAGE 


Letter  of  Transmittal i 

Acknowledgements ii 

Definitions iii 

Survey  Highlights iv 

Recommendations 1 

Introduction 14 

Part  One   --   Traffic  Volumes..... 24 

Part  Two    --   Speed   and  Delay  Studies   and  Urban   Route  Analyses 30 

Part  Three    --   External  Origin   and  Destination  Study 40 


LIST  OF  PLATES 

PLATE  NO.                          DESCRIPTION  PAGE 

1  Proposed  Location  of  Truck  By-Pass  9 

2  Proposed  Relocation  of  U  S.  191 10 

3  Proposed  Standard  for  North  Seventh  Avenue 11 

4  Vicinity  Map 20 

5  Population  and  Motor  Vehicle  Trends..  , 21 

6  Land  Use  Map 22 

7  Daily  and  Hourly  Traffic  Variations 25 

8  Hourly  Traffic  Volume  Patterns 26 

9  Peak  Hour  Traffic  Flow 27 

10  Peak  Hour  Speed  and  Delay  33 

11  Off  Peak  Hour  Speed  and  Delay 34 

12  Peak  Hour  -  Delay  Analysis 35 

13  Proposed  Signal  Timing 36^ 

14  Urban  Route  Analyses 37 

15  Zone  Map , 41 

16  All  Passenger  Cars  Passing  Station  1 ; 43 

17  All  Passenger  Cars  Passing  Station  2 45 

18  All  Passenger  Cars  Passing  Station  3 47 

19  All  Passenger  Cars  Passing  Station  4 49 

20  All  Passenger  Cars  Passing  Station  5 51 

21  Through  Traffic   Passenger  Cars 53 

22  All  Trucks  Passing  Station  1. 55 

23  All  Trucks  Passing  Station  2 57 

24  All  Trucks  Passing  Station  3 59 

25  All  Trucks  Passing  Station  4    61 

26  All  Trucks  Passing  Station  5 63 

27  Through  Traffic  -  Trucks. 65 


STATE  OFMONTAXA 


HELENA 

July  31,   1954 


The  Honorable  M.  E.  Henderson, 
City  Manager 
and 
City  Commissioners 
Bozeman,  Montana 


Gentlemens 

In  presenting  this  report  on  the  Bozeman  Traffic  Survey 
conducted  during  August  1953,  we  are  pleased  to  have  had  a  part 
in  this  cooperative  study  with  the  City  of  Bozeman  and  the  U.S. 
Bureau  of  Public  Roads „ 

We  hope  that  the  report  will  be  of  value  in  alleviating 
some  of  the  traffic  problems  resulting  from  the  growth  and 
progress  of  your  city0 

The  cooperation  of  you  and  the  other  City  Officials  made 
our  work  most  pleasant „  Your  progressive  attitude  and  desire 
to  make  necessary  corrections  are  especially  appreciated,  and 
the  acceptance  and  endorsement  by  the  Bozeman  residents  of 
forward  steps  previously  initiated  by  you  should  not  pass 
unnoticed .  The  City  of  Bozeman  is  to  be  commended  for  its 
foresight  in  acquiring  property  for  off-street  parking  which 
solves  one  problem  which  is  plaguing  many  other  communities. 

The  Highway  Commission  will  have  a  continuing  interest  in 
the  solution  of  these  traffic  problems  and  we  will  cooperate  in 
every  way  possible  in  a  program  of  correction. 


RespecU 


submitted 


Scott  P.  Hart 

State  Highway  Engineer 
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DEFINITIONS 


ORIGIN  AND  DESTINATION  STUDY,.  A  study  of  the  origins  and  destinations 
of   trips  passing  out   of,    into   or   through    a   selected   area. 

CENTRAL  BUSINESS  DISTRICT.  The  major  business  district  of  a  city,  also 
commonly    called   the   downtown    area. 

TRIP..  The  one-way  travel  of  one  vehicle  between  an  origin  and  a  desti- 
n  ation„ 

DESIRE  LINE,  A  straight  line  between  a  point,  of  origin  and  a  point  of 
destination   without   regard    for  existing  routes. 

DESIGN  VOLUME  .  A  traffic  volume  determined  for  use  in  design  represent- 
ing traffic  expected  to  use  the  facility  Unless  otherwise  stated,  it  is  an 
hourly  volume  roughly  corresponding  to  the  thirtieth  highest  hour  for  the 
year., 

POSSIBLE  CAPACITY ,.  The  maximum  number  of  vehicles  that  can  actually  be 
accommodated  by  din  intersection  approach  under  pre.  ailing  conditions  with  a 
continual    backlog  of  waiting  vehicles* 

PRACTICAL  CaPACJ7'/ . .  The  maximum  number  of  vehicles  that  can  enter  an 
intersection  from  ar>y  approach  with  mos  ..  of  ^he  drivers  being  able  to  clear 
the   intersection   without   waiting   for  more    than   one    complete    signal    cycle. 
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SURVEY     HIGHLIGHTS 

The  average  weekday  traffic  entering  or  leaving  Bozeman  in 
August  1953  totaled  10,856  vehicles  of  which  9,795  were  passenger 
cars,    pickups    or  panels    and    1,061   were    trucks., 

3,294  passenger  cars  and  434  trucks  or  34« 3  per  cent  of  the 
total    external    traffic    did   not   make   an   essential    stop    in   Bozeman, 

A  total  of  2,388  passenger  cars  and  217  trucks  or  24  per  cent 
of  the  external  traffic  had  either  an  origin  or  destination  in  the 
central    business    district, 

Main  Street  (U/  S.  10)  will  have  adequate  traffic  capacity 
until  at  least  1970.  North  Seventh  Avenue  at  Main  Street  is  now 
operating  at  about  practical  traffic  capacity  and  will  be  approxi- 
mately  34  per   cent   above  practical    capacity  by   1970. 

During  peak  hours  traffic  was  operating  on  Main  Street  at 
15  6'  miles  per  hour  west  bound  and  13„6>  miles  per  hour  east  bound. 
Intersection  delay  accounted  for  all  of  the  stopping  delays  en- 
countered   from  Rouse    to  North   Seventh  Avenues, 
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RECOMMENDATIONS 


TRUCK    ROUTES 


Results  of  the  external  origin  and  destination  survey  indicate  that  there 
are  approximately  1,000  medium  and  heavy  commercial  units  entering  or  leaving 
Bozeman  on  the  main  highways  each  weekday.  732  of  these  commercial  vehicles 
use  all  or  part  of  U.S.  10  on  Main  Street  to  gain  access  to  the  various  parts 
of   the   city.      This   condition   creates    some   congestion   and   a   considerable   amount 

of  objectionable  noise  in  the  business  district  and  school  zones  on  Main 
Street. 

An  analysis  made  of  the  desire  lines  of  travel  reveals  that  an  average  of 
approximately  300  commercial  vehicles  and  320  through  passenger  cars  could 
advantageously  use  a  by-pass  route  between  U.S.  10  east  and  west.  It  is  fur- 
ther estimated  that  an  additional  500  local  vehicles  could  be  expected  to  use 
the  facility  which  would  increase  the  total  average  daily  traffic  to  approxi- 
mately 1,100  vehicles.  This  volume  of  traffic  is  considered  ample  to  justify 
a  by-pass  and  it  is  recommended  that  a  by-pass  route  between  U.S.  10  east  and 
west  be  constructed.  Plate  1  illustrates  the  tentative  location  of  the  route 
that  has  been   selected   after   a    field   investigation. 

Right-of-way  considerations  would  require  the  purchase  of  some  vacant 
property  east  of  Broadway  near  the  proposed  junction  with  U.S.  10.  This  will 
provide  necessary  sight  distance  at  the  junction  as  well  as  an  easier  approach 
to  the  highway.  Broadway  has  adequate  width  to  accommodate  anticipated  traf- 
fic volumes  and  should  present  no  special  right-of-way  problems  to  the  inter- 
section of  Front  Street.  Front  Street  however,  between  Broadway  and  Plum 
Streets   is   not   open   to   traffic   and   it   is   possible   that   it   has   been   officially 


closed  by  the  city.  If  this  is  the  case,  it  will  be  necessary  to  purchase  and 
remove  two  old  warehouses  which  are  now  blocking  the  street.  Additional 
right-of-way  would  be  required  on  a  projection  of  Tamarack  Street  between 
Third  and  Fifth  Avenues.  This  section  should  not  prove  too  costly  however,  as 
the  land  is  now  being  utilized  as  pasture.  It  is  strongly  recommended  that 
all  right-of-way  be  obtained  as  quickly  as  possible  to  forestall  any  future 
building   construction. 

One  possible  modification  of  the  proposed  location  which  will  be  investi- 
gated is  the  extension  of  Front  Street  in  a  southeasterly  direction  to  a 
junction  with  U.S.  10  near  the  east  city  limits.  This  modification  would 
provide  a  more  direct  connection  from  U.S.  10  to  the  principal  industrial 
district   adjacent   to   the  Northern  Pacific  Railway. 

RELOCATION    OF    U.S.     19  1 

For  a  number  of  years  the  relocation  of  U.S.  191  through  Bozeman  has  been 
considered  due  to  the  poor  alignment  and  inadequate  street  widths  of  the 
present  routing.  A  limited  traffic  survey  of  Bozeman  in  1948  pointed  out  some 
of  the  inadequacies  of  the  present  route  and  suggested  that  a  new  location  be 
investigated  which  would  enter  Bozeman  on  West  Main  Street  and  junction  with 
U.S.    10   at  North  Seventh  Avenue. 

A  recent  field  investigation  indicates  that  the  West  Main  Street  routing 
for  U.S.  191  is  still  the  most  feasible  location  from  a  right-of-way  stand- 
point and  it  is  recommended  that  it  be  constructed  as  soon  as  funds  are  avail- 
able. Plate  2  illustrates  the  proposed  routing  of  U.S.  191  from  North  Seventh 
Avenue    (U.S.    10)    in   Bozeman   to   Bozeman  Hot   Springs. 

A  minimum  of  52  feet  of  right-of-way  can  be  obtained  for  the  street 
section  on  Main  Street  from  North  Seventh  Avenue  to  the  west  city  limits 
without  disturbing  present  property  lines.  This  width  should  be  adequate  to 
handle   any    traffic   volumes   in    the    foreseeable    future.      From   the    city    limits   to 


a  junction  with  the  present  routing  of  U.S.  191  north  of  Gallatin  Gateway,  the 
proposed  alignment  traverses  highly  productive  agricultural  lands  which  will 
prove  to  be  relatively  expensive  to  acquire  for  right-of-way.  It  should  be 
cheaper  however,  to  purchase  right-of-way  for  the  proposed  alignment  through 
open  agricultural  lands  than  to  attempt  to  widen  the  present  road  through  the 
heavily  built  up,  small  acreage  tracts  near  Bozeman. 

NORTH    SEVENTH    AVENUE 

The  rapid  expansion  of  Bozeman  in  recent  years  has  been  a  factor  in  the 
location  of  business  establishments  along  North  Seventh  Avenue  to  such  an 
extent  that  the  city  has  zoned  this  area  as  a  second  commercial  district. 
Problems  concerning  grades,  building  offsets,  access,  etc.  have  confronted 
city  officials  in  drafting  building  ordinances  for  the  new  district,  because 
of  the  fact  the  Montana  Highway  Commission  and  the  city  of  Bozeman  jointly 
own  100  feet  of  right-of-way  from  Beall  Street  to  the  north  city  limits  and 
only  30  feet  is  utilized  for  roadway.  Additional  right-of-way  on  each  side  of 
the  highway  was  acquired  some  years  ago  for  a  roadside  beautification  project 
which  is  still  maintained. 

Traffic  on  this  section  of  North  Seventh  Avenue  was  averaging  over  4,500 
vehicles  per  day  during  August  of  1953  with  a  peak  recorded  hour  of  440  vehi- 
cles at  the  Peach  Street  intersection  These  traffic  volumes  are  now  over- 
loading the  22  foot  surface  of  the  present  30  foot  roadway  and  it  is  estimated 
that  they  will  have  increased  a  minimum  of  34  per  cent  by  1970. 

In  order  to  provide  for  anticipated  traffic  volumes,  it  will  be  necessary 
that  North  Seventh  Avenue  from  the  city  limits  to  Main  Street  be  reconstructed 
to  a  four  lane  highway  standard  shown  on  Plate  3. 

The  100  feet  of  right-of-way  from  Beall  Street  to  the  north  city  limits 
can  be  well  utilized  by  providing  four  13  foot  traffic  lanes,  two  9  foot 
parking  lanes,  a  12  foot  median  strip,  and  two  8  foot  sidewalks.   This  will 


allow  buildings  to  be  set  back  one  foot  from  the  sidewalk  and  outside  the 
right-of-way  boundary.  From  Beall  Street  south  to  Main  Street,  a  distance  of 
approximately  700  feet,  the  curb  to  curb  width  of  North  Seventh  Avenue  narrows 
to  45  feet.  It  will  therefore  be  necessary  to  acquire  additional  right-of-way 
to  continue  a  four  lane  standard  to  Main  Street.  It  is  anticipated  that  the 
necessary  additional  right-of-way  will  be  relatively  expensive  even  at  present 
values,  but  any  undue  postponement  of  the  purchase  could  result  in  a  substan- 
tial increase  in  property  values  due  to  the  rapid  commercial  expansion  along 
North  Seventh  Avenue. 

To  facilitate  orderly  building  construction  along  North  Seventh  Avenue, 
it  is  necessary  that  the  State  Highway  Commission  formulate  a  firm  policy 
regarding  the  reconstruction  of  U.S.  10.  A  substantial  grade  variation  could 
be  very  disadvantageous  for  the  business  houses  that  have  taken  their  eleva- 
tions from  the  present  roadway.  For  this  reason  it  is  recommended  that  the 
present  elevation  of  the  finished  roadway  be  maintained  as  closely  as  practi- 
cable when  this  section  is  reconstructed. 

NORTH    ROUSE    AVENUE 

The  Bridger  Canyon  secondary  highway  which  enters  Bozeman  on  North  Rouse 
Avenue  taps  the  northeastern  part  of  Gallatin  County  and  serves  a  large  area 
devoted  to  farming,  livestock,  and  dude  ranch  operations. 

Construction  on  this  route  began  at  the  north  city  limits  of  Bozeman  in 
1936  and  has  progressed  northeasterly  for  a  distance  of  about  18  miles.  Traf- 
fic has  increased  with  the  construction  until  the  annual  average  daily  volume 
entering  the  city  on  Rouse  Avenue  is  now  approaching  500  vehicles  per  day. 

Inasmuch  as  this  route  is  nearing  completion  and  Rouse  Avenue  is  still 
unimproved,  it  is  recommended  that  the  section  from  the  north  city  limits  of 
Bozeman  to  Main  Street  be  given  an  early  construction  priority. 


ISOLATED    INTERSECTION    TREATMENT 

B  A  B  COCK    STREET    AND     W  I  L  L  S  0  N    AVENUE 

Traffic  at  the  intersection  of  Babcock  Street  and  Willson  Avenue  is  now 
controlled  by  four  way  stop  signs.  This  treatment  distributes  right-of-way 
equally  to  each  street,  but  it  also  forces  every  vehicle  to  come  to  a  complete 
stop  before  entering  the  intersection  and  thus  slows  down  the  orderly  movement 
of  traffic  during  peak  hours.  During  off-peak  hours,  traffic  on  the  major 
artery  has  a  tendency  to  disregard  the  stop  signs  due  to  the  light  traffic  on 
the  minor   street. 

Most  traffic  authorities  are  agreed  that  if  traffic  is  heavy  enough  at  an 
intersection  to  warrant  four  way  stop  signs,  consideration  should  be  given  to 
installing  traffic  signals.  Minimum  vehicular  volume  warrants  for  signal 
installation    at   a  normal    four  way  urban   intersection   are   as    follows: 

1.  Total  vehicular  volume  entering  the  intersection  from  all  approaches 
must  average  at  least  7  50  vehicles  per  hour  for  any  8  hours  of  an 
average    day;    and 

2.  Total  vehicular  volume  entering  the  intersection  from  the  minor 
street  must  average  at  least  175  vehicles  per  hour  during  the  same 
8    hours. 

Recorded  traffic  volumes  entering  this  intersection  from  all  directions 
averaged  604  vehicles  per  hour  during  the  hours  from  10  A.M.  -  6  P.M.  with  a 
peak  hour  of  822  vehicles  between  4:30  and  5:30  P.M.  These  hourly  volumes  are 
slightly  less  than  the  recommended  minimum  warrants  for  signali zation  but  due 
to  the  almost  equal  distribution  of  traffic  on  the  two  arterials,  it  is  recom- 
mended that  a  fixed  time  signal  be  placed  in  operation  at  this  location,  A  55 
second  signal  cycle  equally  split  should  handle  the  traffic  more  efficiently 
than    the  present    four  way   stop   signs. 


TRACY    AVENUE 

AND 
PEACH    STREET 
Some  consideration  has  been  given  by  city  officials  to  establishing  a 

four  way  stop  at  the  Tracy  Avenue  and  Peach  Street  intersection.  Directional 
volume  counts  made  at  this  location  indicate  that  the  total  traffic  entering 
the  intersection  from  all  directions  does  not  exceed  100  vehicles  during  any 
one  hour  between  10  A.M.  and  6  P.M.  The  present  warning  signs  in  place  at 
this  intersection  are  considered  adequate  and  four  way  stop  signs  are  not 

recommended  at  this  time 

WALLACE    AVENUE 

AND 
MENDENHALL    STREET 

Directional  traffic  counts  taken  at  this  location  indicate  hourly  volumes 
entering  the  intersection  vary  between  the  limits  of  238  and  340  vehicles  with 
the  peak  hour  occurring  between  4:30  and  5:30  P.M.  A  heavy  movement  of  traf- 
fic between  North  Wallace  Avenue  and  West  Mendenhall  Street  is  quite  consist- 
ent throughout  the  day  with  a  comparatively  light  volume  on  East  Mendenhall. 
Present  controls  stop  both  north  and  south  bound  traffic  on  Wallace  Avenue 
while  allowing  vehicles  to  proceed  through  the  intersection  on  Mendenhall. 
In  view  of  the  heavy  north  to  west  movement  of  traffic  through  the  inter- 
section, it  is  suggested  that  the  stop  sign  on  the  north  leg  of  Wallace  Avenue 
be  moved  to  the  east  leg  of  Mendenhall  Street.  This  will  reduce  the  number  of 
vehicles  that  are  forced  to  stop  from  52  per  cent  to  33  per  cent  of  those 

entering  the  intersection. 

TRACY    AVENUE 
AND 
MENDENHALL    STREET 
Traffic  at  the  intersection  of  Tracy  Avenue  and  Mendenhall  Street  is 
controlled  by  stopping  north  and  south  bound  traffic  on  Tracy  Avenue.   Direc- 
tional counts  indicate  that  this  is  the  proper  procedure  as  Mendenhall  Street 
is  carrying  traffic  volumes  that  are  over  2lA   times  heavier  than  those  on  Tracy 
Avenue.   It  is  not  anticipated  that  any  further  traffic  controls  will  be  re- 
quired at  this  intersection. 


SEVENTH    AVENUE 

AND 
MAIN  STREET 
Signali zation  of  this  intersection  was  recommended  in  a  separate  prelim- 
inary report  to  the  city  officials  and  a  span  mounted  overhead  signal  has  been 
installed.  As  a  means  of  improving  the  traffic  flow  through  the  intersection, 
it  is  suggested  that  right  turns  be  permitted  after  a  stop  for  the  red  light 
on  both  Main  Street  and  North  Seventh  Avenue. 

ARTERIAL    STREETS 

Bozeman' s  present  system  of  arterial  streets  appears  to  be  adequate  to 
handle  present  traffic  volumes  The  flow  of  traffic  between  the  college  area 
and  the  business  district  has  not  yet  reached  such  proportions  that  an  addi- 
tional arterial  is  necessary.  It  is  suggested  that  South  Eighth  Avenue  be 
retained  as  a  north  -  south  arterial  from  Main  Street  to  College  Street  after 
U.S.  191  is  relocated  on  West  Main  Street. 

It  has  been  suggested  that  Peach  Street  from  North  Seventh  Avenue  to 
Wallace  Avenue  be  designated  as  an  east  -  west  arterial.  Traffic  counts 
taken  at  various  intersections  on  Peach  Street  indicate  that  the  volume  now 
using  the  street  does  not  justify  arterial  operation.  Preferential  treatment 
should  be  accorded  to  Tamarack  Street  in  this  area  at  all  intersections  with 
the  exception  of  North  Seventh  and  Rouse  Avenues  if  it  is  improved  and  desig- 
nated as  a  through  truck  route. 

PARKING 

The  city  of  Bozeman  is  to  be  commended  for  its  foresight  in  acquiring 
property    for   off-street  parking   lots.      Five   municipally   owned   lots    all    within 


two  blocks  of  Main  Street  provide  off-street  parking  space  for  about  350 
vehicles  through  the  courtesy  of  the  city  of  Bozeman.  This  situation  of 
adequate  free  parking  within  a  reasonable  distance  of  the  business  district  is 
unique  in  cities  of  over  10,000  population  and  it  is  estimated  that  Bozeman 
should  not  experience  any  critical  parking  problems  for  the  next  15  years, 

A  large  super  market  and  customer  parking  lot  is  located  on  Mendenhall 
Street  between  North  Grand  and  North  Third  Avenues.  Curb  parking  on  both 
sides  of  the  comparatively  narrow  Mendenhall  Street  is  hampering  the  use  of 
the  parking  lot  and  is  creating  a  considerable  amount  of  congestion  adjacent 
to  the  super  market.  As  a  corrective  measure,  it  is  suggested  that  inter- 
fering curb  parking  be  prohibited  on  the  south  side  of  Mendenhall  Street 
between  Grand  and  Third  Avenues  during  the  hours  of  8  A.M.  -  10  P.M. 

STOP    SIGNS 

General  observation  indicates  that  there  are  some  stop  signs  in  the 
central  business  district  mounted  too  low  on  streets  where  parking  is  per- 
mitted. The  manual  on  Uniform  Traffic  Control  Devices  recommends  that  in 
urban  areas  and  at  any  location  where  parked  vehicles  may  obscure  the  stop 
sign,  the  sign  shall  be  mounted  so  that  its  lower  edge  will  be  seven  feet 
above  the  top  of  the  curb.  It  is  therefore  suggested  that  those  signs  which 
are  mounted  lower  than  seven  feet  be  raised  to  this  minimum. 
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INTRODUCTION 


GENERAL    CHARACTERISTICS 


Bozeman,  the  county  seat  of  Gallatin  County  had  a  1950  population  of 
11,325.  The  city  is  located  in  the  fertile  Gallatin  River  Valley  near  the 
center  of  one  of  the  best  areas  in  the  State  for  irrigated  and  dry  land  farm- 
ing. The  valley  has  a  mean  elevation  of  about  4,500  feet  with  surrounding 
mountain  peaks  rising  to  over  11,000  feet  above  sea  level.  Since  it  was 
originally  located  as  a  stopover  for  wagon  trains  along  the  old  Bozeman  Trail, 
the  city's  colorful  history  has  been  characterized  by  steady  progress  based 
almost  entirely  on  an  agricultural  economy. 

The  main  business  district  is  confined  principally  to  Main  Street,  but  in 
recent  years  several  business  establishments  have  located  along  North  Seventh 
Avenue.  To  the  south  of  Main  Street  are  situated  some  of  the  better  residen- 
tial districts,  the  Campus  of  the  State  College  of  Engineering  and  Agricul- 
ture, and  a  small  industrial  district  along  the  Milwaukee  Railway.  The  north 
side  of  the  city  consists  of  residential  property,  the  Gallatin  County  Fair 
Grounds  and  the  main  industrial  district  adjacent  to  the  Northern  Pacific 
Railway. 

Provisions  were  made  in  the  original  townsite  for  a  comparatively  wide 
main  street,  but  almost  all  other  streets  and  avenues  are  narrow  by  present 
standards.  Numerous  parks,  playgrounds,  and  a  large  swimming  pool  attest  to 
the  foresight  of  the  city  founders. 
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HISTORY 

Members  of  the  Lewis  and  Clark  expedition  are  generally  credited  with 
being  the  first  white  men  to  enter  the  area  that  is  now  known  as  Gallatin 
County.  This  party  of  explorers  arrived  at  the  Three  Forks  of  the  Missouri 
Biver  July  25,  1805.  John  Colter  and  John  Potts,  members  of  the  original 
Lewis  and  Clark  expedition,  returned  to  the  Gallatin  Valley  in  1808  to  notify 
the  Blackfeet  Indians  that  a  fur  trading  post  had  been  established  at  the 
mouth  of  the  Big  Horn  Biver.,  On  this  trip  Potts  was  killed  by  hostile  Indians 
in  the  vicinity  of  Three  Forks  and  Colter  made  his  almost  legendary  escape 
after  being  set  afoot  by  the  Indians  without  clothing  or  food. 

Occasional  trappers  and  missionaries  passed  through  the  territory  during 
the  years  from  1808-1862,  but  it  was  not  until  1863  that  the  mining  activity 
at  Virginia  City  and  Bannack  spurred  men  to  look  for  a  shorter  route  from  the 
gold  mines  to  the  States. 

In  the  winter  of  1862  1863  John  M.  Bozeman  and  John  Jacobs  left  Bannack 
for  St.  Louis  for  the  purpose  of  locating  a  shorter  wagon  road  for  immigrants 
and  supplies  than  the  roundabout  route  of  the  Oregon  Trail,  The  wagon  road 
that  was  finally  located  left  the  Oregon  Trail  on  the  upper  Platte  Fiver  in 
Wyoming  to  swing  north  into  Montana  along  much  of  the  present  alignment  of 
U.S.  87  to  the  Yellowstone  Biver.  It  then  followed  the  river  to  the  present 
site  of  Livingston,  thence  over  the  Bozeman  Pass  into  the  Gallatin  Valley  and 
on  to  the  mining  camps  of  Virginia  City  and  Bannack. 

As  travel  increased  over  the  Bozeman  Trail  between  the  mining  camps  and 
civilization,  more  and  more  people  were  attracted  to  the  agricultural  possi- 
bilities of  the  Gallatin  Valley.  Primitive  irrigation  systems  were  construct- 
ed and  a  ready  market  was  found  for  all  produce  in  the  near-by  mining  camps 

In  1864,  while  John  Bozeman  was  still  engaged  in  guiding  numerous  wagon 
trains  over  the  trail  that  he  had  established,  his  friends  Daniel  Bouse  and 
William  J.  Beall  were  busy  constructing  buildings  on  a  townsite  which  was 
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later  to  bear  his  name. 

The  Blackfeet  Indians  began  to  contest  the  land  rights  of  these  early 
settlers  and  as  a  result  of  numerous  Indian  raids,  the  United  States  Army 
established  Fort  Ellis  about  three  miles  east  of  Bozeman.  By  1870  the  Indian 
threat  had  largely  died  down  and  the  frontier  outpost  had  grown  to  a  sizeable 
town. 

The  building  of  the  Northern  Pacific  Railway  through  Bozeman  in  1883 
added  new  impetus  to  the  permanent  settlement  of  the  city  and  the  surrounding 
area.  One  year  later,  articles  of  incorporation  were  approved  by  the  Terri- 
torial Legislature  which  permitted  the  residents  of  Bozeman  to  organize  a  city 
government  and  to  define  the  boundaries  of  the  townsite.  The  population  of 
the  city  at  this  time  was  approximately  800. 

The  next  decade  in  the  city's  history  was  marked  by  constant  expansion. 
New  business  enterprises  were  established,  residential  construction  reached 
new  highs  and  the  Montana  State  College  of  Engineering  and  Agriculture  was 
created  by  an  act  of  the  1893  legislature.  This  college,  which  is  a  branch  of 
the  greater  Montana  University  system,  operates  an  agricultural  experimental 
farm  that  has  done  much  to  further  agriculture  in  Montana  and  stabilize  the 
economy  of  Bozeman. 

The  ensuing  years  have  brought  prosperity  and  a  steady  growth  to  Bozeman 
until  today  it  is  ranked  as  one  of  the  State's  leading  cities. 

INDUSTRY    AND    COMMERCE 

Bozeman  is  the  trading  center  of  one  of  the  most  highly  developed  agri- 
cultural areas  in  Montana.  As  such,  its  industry  and  commerce  are  devoted 
primarily  to  serving  the  agricultural  and  livestock  interests  in  the  sur- 
rounding territory.  A  pea  cannery,  flour  mills,  and  a  livestock  sales  yard 
are  some  of  the  major  industries  located  here. 

Due  to  its  location  on  U.S.  10  and  U.S.  191  one  of  the  main  highways  to 
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Yellowstone  National  Park,  the  tourist  business  is  fast  becoming  one  of  the 
more  important  industries  of  Bozeman.,  Several  modern  motels,  cafes,  and  curio 
shops  attest  to  its  importance. 

In  recent  years  the  processing  of  forest  products,  particularly  utility 
poles  and  pulpwood,  has  become  an  important  factor  in  the  community' s  economy 
and  in  1952  a  new  sawmill  was  constructed  which  has  an  annual  production  of  25 
million  board  feet  of  lumber. 

The  State  College  of  Bozeman  with  a  present  enrollment  of  about  2,000 
students  has  contributed  greatly  to  the  stability  and  culture  of  the  community 
and  the  expanded  construction  program  of  badly  needed  buildings  on  the  campus 
has  provided  additional  pay  rolls. 

TRANSPORTATION 

Bozeman  is  served  by  U.S.  10,  Montana's  heaviest  traveled  transcontinen- 
tal highway,  and  by  U.S.  191  which  links  the  city  to  Yellowstone  National  Park 
via  the  scenic  West  Gallatin  Canyon.  An  excellent  system  of  County  and  State 
secondary  highways  provides  ready  access  to  Bozeman  from  the  farms  and  ranches 
in  the  area. 

The  main  line  of  the  Northern  Pacific  Bailway  provides  service  to  the 
city  from  the  east  and  west  and  the  Milwaukee  Railway  operates  a  branch  line 
to  Bozeman  from  its  main  line  at  Three  Forks, 

Northwest  Airlines  provides  passenger  and  Air  Mail  service  from  a  modern 
airport  west  of  the  city.  Charter  plane  service  for  passengers  is  also  avail- 
able at  the  local  airport. 

Excellent  daily  bus  service  is  furnished  by  the  Greyhound  Lines  and 
numerous  truck  lines,  both  local  and  interstate,  serve  the  entire  area. 
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TRAFFIC    PROBLEMS 


Bozeman's  Main  Street  developed  along  a  wagon  road  which  was  destined  to 
become  U.S.  10  --  one  of  Montana's  most  important  transcontinental  highways 
Due  to  the  foresight  of  the  city's  founders,  the  original  street  width  has 
proven  to  be  adequate  to  handle  the  ever  increasing  volume  of  traffic  up  to 
the  present  time.  The  sharp  increase  in  the  use,  as  well  as  in  the  size,  of 
heavy  commercial  vehicles  during  recent  years  has  created  some  traffic  prob- 
lems in  Bozeman  that  are  common  to  many  of  our  larger  cities. 

At  present  a  comparatively  large  volume  of  heavy  commercial  traffic  can- 
not avoid  traveling  the  entire  length  of  Main  Street  through  Bozeman.  This 
condition  causes  excess  noise  and  a  considerable  amount  of  confusion  in  the 
central  business  district.  As  the  main  portion  of  the  warehouse  district  is 
located  along  the  Northern  Pacific  Railway  tracks  north  of  Main  Street,  some 
consideration  has  been  given  to  routing  trucks  through  the  city  in  this  gener- 
al area  for  a  number  of  years. 

U.S.  191  enters  Bozeman  from  the  west  on  College  Street,  turns  90  degrees 
to  the  north  at  South  Eighth  Avenue,  then  90  degrees  to  the  east  at  Main 
Street  to  junction  with  U.S.  10  at  North  Seventh  Avenue.  In  addition  to  the 
poor  alignment,  the  present  routing  passes  the  campus  of  the  Montana  State 
College  and  utilizes  streets  originally  designed  for  residential  traffic. 
South  Eighth  Avenue  is  divided  into  two  twenty  foot  lanes  by  a  curbed  median 
strip  20  feet  wide.  Parking  is  allowed  on  each  side  of  the  avenue  which 
reduces  the  effective  width  of  each  lane  to  less  than  12  feet. 

During  the  college  term  considerable  local  traffic  uses  Eighth  Avenue 
between  the  College  and  Main  Street  in  addition  to  the  traffic  entering  the 
city  on  U.S.  191.  The  combination  of  these  two  volumes  has  now  reached  a 
total  of  over  5,500  vehicles  per  day  between  College  and  Main  Street  and  is 
badly  overloading  and  congesting  South  Eighth  Avenue. 
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The  relocation  of  U.S.  191  and  the  relative  need  for  a  truck  by-pass  are 
considered  to  be  the  most  important  traffic  problems  in  Bozeman.  It  was 
realized,  however,  that  there  were  other  traffic  situations  in  the  city  that 
required  field  investigation,  consequently  a  traffic  survey  was  planned  which 
would   cover  Bozeman' s   more  pressing   traffic   problems, 

THE    SURVEY 

An  external  origin  and  destination  survey  was  taken  on  all  main  highways 
during  August  of  1953  to  determine  the  need  for  a  truck  by-pass  and  to  aid  in 

the  relocation  of  U.S.  191. 

It  will  be  noted  that  the  recommendations  as  a  result  of  this  study,  are 

in  general,  very  similar  to  those  proposed  in  the  1948  limited  Traffic  Survey 
of  Bozeman.  A  comparison  of  the  basic  data  of  the  two  studies  is  quite  inter- 
esting. Traffic  entering  the  city  on  the  three  major  highways  has  more  than 
doubled  in  the  intervening  five  year  period  between  the  two  surveys;  but  the 
change  in  the  origin  and  destination  of  this  traffic  has  not  followed  the  same 
ratio.  Traffic  through  these  entrances  that  is  bound  for  the  central  business 
district  has  increased  approximately  one  third  in  that  period  while  through 
traffic  has  nearly  tripled.  This  change  further  emphasizes  the  need  for  by- 
pass facilities  in  Bozeman. 

Speed  and  delay  studies  were  conducted  on  Main  Street  to  determine  the 

* 

amount  of  existing  congestion  and  8  hour  turning  movement  counts  were  taken  at 
all  the  more  important  street  intersections  throughout  the  city  to  develop  a 
traffic    flow. 
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TRAFFIC  VOLUMES 

Most  traffic  analyses  require  that  adequate  data  be  available  concerning 
the  traffic  patterns  of  the  area  or  community  being  studied.  Many  problems 
require  a  variety  of  traffic  data  to  aid  in  their  proper  solution* 

In  addition  to  the  traffic  counts  that  were  necessary  in  the  expansion  of 
the  origin  and  destination  data,  8  hour  manual  turning  movement  counts  were 
made  at  the  more  important  street  intersections  in  Bozeman  between  the  hours 
of  10  A.M.  and  6  P.M.  These  counts  were  used  in  developing  the  peak  hour 
traffic  flow  map  shown  on  Plate  9.  They  were  also  used  as  the  basic  data  in 
the  street  capacity  studies  which  were  made  on  Main  Street. 

One  traffic  station  was  operated  continuously  on  Main  Street  during  the 
week  of  August  10-17  to  provide  an  hourly  as  well  as  a  daily  traffic  pattern. 
Charts  on  Plates  7  and  8  graphically  present  these  data.  It  is  interesting  to 
note  that  traffic  on  Main  Street  reaches  its  highest  peak  on  weekdays  between 
the  hours  of  8-9  P.M.  This  can  be  attributed  to  some  extent  to  the  relative 
lack  of  industrialization  in  Bozeman  and  the  consequent  lack  of  the  rush  of 
traffic  between  industrial  plants  and  the  residential  districts  during  the 
usual  hours  of  4-6  P.M. 

The  master  station  on  Main  Street  was  counted  by  machines  that  could  only 
print  the  accumulation  of  traffic  between  even  hours,  but  the  manual  counts 
taken  at  major  intersections  were  tabulated  by  15  minute  intervals.  A  further 
analysis  made  of  the  manual  counts  revealed  that  the  hour  between  4:30  and 
5:30  P.M.  was  nearly  as  high  as  the  peak  hour  between  8-9  P.M.  Consequently 
it  was  decided  to  use  the  4:30  -  5:30  P.M.  volume  to  plot  the  hourly  traffic 
flow  for  the  city  as  it  is  believed  that  this  hour  will  be  a  more  consistent 
peak  hour  throughout  the  year.  Plate  9  has  been  prepared  to  show  peak  hourly 
traffic  volumes  on  the  principal  streets  of  Bozeman. 
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BOZEMAN     TRAFFIC       SURVEY 
DAILY     VARIATION     AND    HOURLY     PERCENTAGE 

MAIN    STREET 
AUGUST      10—17,    1953 
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Posit  ^tua 

Sf&ed  and  jbelcuf,  Studied, 

and 

fylbdAt  Haute  Analysed 


SPEED     AND     DELAY     STUDIES 

AND 
URBAN     ROUTE     ANALYSES 

SPEED    AND    DELAY    STUDIES 

A  series  of  speed  and  delay  studies  were  conducted  on  Bozeman' s  Main 
Street   between  Rouse   and  North   Seventh  Avenues   during  both  peak    and  off-peak 

hours.  The  purpose  of  these  studies  was  to  determine  the  amount,  cause, 
location,  and  duration  of  traffic  delays  as  well  as  overall  vehicular  speeds. 
Peak  hour  observations  were  made  between  4:30  and  5:30  P.M.  and  off-peak 
between    10    and    11    A.M. 

The  field  observations  were  made  by  using  a  passenger  car  to  float  with 
the  traffic  for  at  least  five  runs  in  each  direction  during  both  peak  and 
off-peak  hours.  Any  delay  that  reduced  travel  speed  to  under  five  miles  per 
hour  was  timed,  classified,  and  recorded,  The  time  required  to  travel  between 
intersections  was  also  recorded  in  order  that  average  speeds  could  be  comput= 
ed.  Plates  10,  llv  and  12  graphically  illustrate  the  results  of  these  studies 
on  Main  Street. 

The  city  of  Bozeman  is  to  be  commended  for  changing  from  angle  to  paral- 
lel parking  in  July  of  1953.  This  change  has  eliminated  practically  all  of 
the  mid-block  delays  which  were  formerly  caused  by  parking  maneuvers  as  well 
as  most  of  the  general  congestion  that  was  apparent  before  the  change.  Vehi- 
cles now  are  maintaining  average  overall  speeds  during  peak  hours  of  15.6 
miles  per  hour  westbound  and  13.6  miles  per  hour  eastbound.  Waiting  for 
signal    changes   accounted   for  over  95   per   cent   of  the   total   delays   in  westbound 
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travel    and   100   per   cent   of   the    total    delays    in   eastbound   travel,      This   condi- 
tion  can   be   corrected   to    some   extent   by   adjusting   the    signal    timing. 

The  present  60  second  cycle  is  considered  too  long  for  simple  four-way 
intersections  on  an  urban  street.  A  reduction  in  the  cycle  length  to  55 
seconds  should  result  in  less  delays  for  traffic  entering  the  intersections 
from   the   side   streets   and   should   also   reduce    signal   delay  on  Main  Street 

A  time-space  diagram  for  progressive  signal  timing  is  shown  on  Plate  13. 
It  will  be  noted  that  this  timing  will  provide  a  16.5  second  through  band  in 
both  directions  at  approximately  20  miles  per  hour.  The  distance  between 
signals  at  North  Seventh  and  Willson  Avenues  is  considered  too  great  to  keep 
traffic  grouped  into  platoons  which  is  desirable  for  efficient  signal  opera- 
tion. None  of  the  intersecting  streets  between  these  two  existing  signals, 
however,  warrants  signali zation  and  it  is  not  recommended  that  additional 
signals    be    installed    at    this    time. 

Every    signal    timing   plan    should    be    tested    as    to    its    workability    and 
efficiency   immediately   after  it   is  put   into   effect.      After  initial   operation, 
observations    should   be   made    for    any   necessary    adjustments    in    timing    to    cover 
local    conditions. 

URBAN    ROUTE    ANALYSES 

The  urban  route  analysis  of  Main  Street  illustrated  on  Plate  14  consists 
basically  of  a  study  of  intersection  capacities  along  the  route  and  the  vari- 
ous factors  relating  to  traffic  capacity  such  as  street  width,  turning  move- 
ments, commercial  vehicles,  etc.  The  methods  used  in  determining  traffic 
capacity  are  detailed  in  the  Highway  Capacity  Manual  published  by  the  Bureau 
of  Public   Roads.      Traffic    volumes   used    are   weekday   peak   hour    volumes   which 
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have  been  adjusted  to  a  design  hour  volume  corresponding  to  the  thirtieth 
maximum  hour.  Accident  data  were  obtained  from  the  City  Police  Department 
files  covering  the  1953  calendar  year.  A  change  was  made  from  angle  to  paral- 
lel parking  in  July  of  1953,  consequently  these  data  reflect  approximately  six 
months  of  angle  and  six  months  of  parallel  parking.  In  this  connection  it  is 
interesting  to  note  that  total  accidents  have  decreased  13  per  cent  since 
parallel    parking   was    established. 

A  comparison  is  made  on  Plate  14  between  the  computed  critical  approach 
capacities  and  the  estimated  design  volumes  for  1953.  The  hatched  area  be- 
tween the  two  hourly  traffic  volumes  represents  reserve  traffic  capacity.  It 
is  estimated  that  this  reserve  capacity  will  be  adequate  to  handle  the  normal 
increase    in    traffic   until    at    least    1970. 

Traffic  capacity  computations  were  made  on  North  Seventh  Avenue  at  the 
intersection  with  Main  Street.  The  results  of  these  computations  indicate 
that  North  Seventh  Avenue  at  Main  Street  is  now  operating  at  about  practical 
traffic  capacity.  This  is  due  primarily  to  the  narrow  width  of  45  feet  and 
the  heavy  turning  movements  at  the  intersection.  Unless  additional  street 
width  is  provided,,  North  Seventh  Avenue  will  be  operating  at  approximately  35 
per   cent   above   practical    traffic   capacity   by    1970. 
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BOZEMAN      TRAFFIC      SURVEY 

PEAK    HOUR  —  DELAY    ANALYSIS 

MAIN    STREET      BETWEEN      SEVENTH     AND     ROUSE     AVENUES 

PEAK    HOUR 
PER      CENT    TRAVEL    TIME 


AVERAGE      OVERALL       DRIVING      TIME 
AVERAGE       OVERALL      SPEED 
AVERAGE        TRAVELING       SPEED 


100% 


V 


PEAK  HOUR 

WESTBOUND  EASTBOUND 

2    MIN.     38  SEC.  3  MIN..    I  SEC. 

15.6    M.P.H  13.6    M.P.H. 

18.3    M.P.H  16.9    M.P.H. 

PEAK  HOUR 
PER     CENT      DELAY 


OFF     PEAK  HOUR 

WESTBOUND  EASTBOUND 

2   MIN.     28  SEC.  2  MIN.    47SEC. 

16.7    M.P.H.  14.8    M.P.H. 

18.3     M.P.H.  17.3      M.P.H. 


80% 


60% 


40% 


20% 


0% 


WESTBOUND 


CROSS      TRAFFIC      LEFT      TURN        PEDESTRIAN 


INTERSECTION 


EASTBOUND 


NONE 


MID-BLOCK 


PLATE       12 


LU 

h- 

(D 

co 

z 

>- 

^ 

CO 

(- 

LU 

> 

h- 

LU 

_l 

<T 

> 

< 

Z 

£T 

z 

rr 

ID 

o 

iii 

CO 

CO 

H 

O 

_l 

H 

< 

U_ 

IU 

u_ 

111 

LU 

<l 

rr 

_l 

UL 

H 

CD 

I— 

CO 

o 

Z. 

z 

n 

< 

— 

h  1 

< 

1 

LU 

N 
O 
CD 

Q 
LU 
m 

_J 
o 

> 

o 

o 

LU 

CO 

in 

LO 

i- 

o 

UJ 

I 

K 

UJ 
UJ 

z 
< 

h- 

z 

o 

(9 

Ul 
CO 

UL 

h- 

i 

III 

i 

z 

u 

1- 

<■> 

en 

0. 

hi 

i 

Ul 

0) 

<1 

Q 

(0 

rr 
a 

UJ 

> 

UJ 

rr 

_l 

c_> 

CO 

> 

UJ 

Ul 

z 

u 

-i 

_l 

sr 

Z 

z 

-J 

Ul 

o 

<r 

o 

o 

a 

Ul 

S0NO03S     Nl     3WI1 

rr 
o 

rr 

< 

>- 
O 

< 

5 

'J. 

2 

2 

>- 
o 

rr 

C5 

o 

CM 

io                                                                                                    <n 

CM 

in                                              o 

UJ 

b 

CM 

10 

V              \ 

/             / 

\              \ 

/      / 

o 

\             \ 

rr 

IO 

\             \ 

/      / 

\             \ 

/       / 

\             \ 

/     / 

\             \ 

/     / 

\             \ 

/      / 

z 

\             \ 

/          I 

< 

"Is 

1    i,n 

o 

d 

Ul 

b 

lmtm: 

ij^MH) 

MHB  1          / 

■■■■ii 

u    < 

UJ    u 

\              \ 

/             / 

In 

g    ♦ 

1  CO 

CO 

UJ 

OT 

\             \ 

o 

-    ° 

IT)     CM 

o 

if) 

/             / 

m 

co  |  ro  j  ie  |  io 

IO 

CM 

if)lo 

\             \ 

/             / 

1 

1 

\             \ 

/              / 

1 

\             \ 

o    < 

o 
r- 

IO 

IO  |  ul 

1" 

If)     CM 

o 

Ul 
CO 

O 
UJ 
CO 

o 

Uli  o 
col  Ul 
Ico 
if)! 

■■■E 

■■Ml 

^^■i 

1           \     \    /£/ 

\         \           ^    / 

< 

13 

CD 

a) 

0J     CD  !  IO 

IO     CM 

if)IO 

\        \    '  o    / 

! 

\         \l   * 

> 
o 
< 

_J 
< 

7 

b 

ro 

o 

Ul 

(0 

b 

UJ 
(O 

o 

UJ 
CO 

bib 

Ul     UJ 
CO    CO 

\i\/ 

rr 

C3 

ro 

if) 

CM 

o 

If) 

r- 

i- 

C) 

C\l 

CD     IO 

ro 

CM 

in 

CM 

VaY 

^~^^" 

, 

L\  A 

z 
o 
to 

_l 

in 

ro 

O 

Ul 

o 

b 

UJ 

O 
lil 

SMMiBB   1 

°     A    vv     \ 

d 

1 

o 

to 

1 

in 

(/) 

rM 

UJ 
CO 

CO 

o 

CO 

If) 

* 

(/) 

- 

UP 

ro 

ro 

CM 

m 

CM 

/C/\^\ 

/    *    /    \   t    \ 

i 

i    (t          \  v    \ 

t       LC        I                \                        \ 

z 
< 

rr 
co 

o 
in 

I                  \   9,  \ 

is 

\  &  \ 

I 

\  ^  \ 

1  *-    / 

*  in  \ 

Q 
rr 

b 
in 

'0        / 

x  a  \ 

/  (J  / 

\     ui     \ 

/  *  / 

\       ^         \ 

H 

CM 

/  ,°  / 

\  u-  \ 

/     / 

Q 

\   9,  \ 

\A 

/   <"    / 

Is 

\   ®  \ 

v  *A 

1  «?  / 

1    Uj     / 

\«A 

/    ^r     / 

\  ^  \ 

/    o     / 

\  * 

H 

/    Q      / 

V    Q   \ 

U 

CM 

/o    / 

\%\ 

U. 

CO 

J 

CO       / 

\    <x>    \ 

/                / 

\         \ 

1     CO       / 

\  ^    \ 
\  1  \ 

/      ^       / 
/               / 

I 

\         \ 

H 

in 

c> 

o 

(i 

o 

Z 

UJ 

■> 

< 

I 

Ul 
CO 

O 

Ul 
CO 

UJ 
CO 

UJ 

CO 

UJ 
CO 

ZZDB1« 

in                                                    O                                                    m 

O 

UJ 

o 

m 

en 

ro 

If) 

in 

CM 

co                                                                                                           if) 

o 

o 

(J 

in 

CM 

ro 

CM 

in 

"3- 

CM 

"" 

3 

: 

ON003S    Nl     3WI1                                       * 

o 

i- 

UJ 

-I 
o 
rr 

UJ 

o 

% 

X 

l.l 

3                    UJ 

UJ 

rr 

Z 

z 
<r 

H 

z 

o 
1 

CO 

11 

UJ              UJ                     cc 

H 
CO 

o 
o 

o 

cn 
Q 

0- 

Ul 

rr 

_l 

Ul 

> 

Q 

Ul 

rr 

UJ 

_1 

u_ 
o 

* 

CO 

o 

Ll 

2 
O 

UJ 

_l 
o 

z 

z 

z 

UJ 

_l 
<  1 

z 

UJ 
UJ 

rr 

rr 

> 

< 

< 

4 

X 

K 

o 

i- 

<j 

o 

>: 

i 

i 

CJ 

C9 

PLATE 


asnou 


>- 

uj   en 
> 


co 

UJ 

z 

LU 

LlI 
CO 
=> 
O 
0T 


if)  Q 

>  Z 

_l  < 
< 

Z  I 

o    <  h- 


tr 
=> 
en 


< 


uj 

N 

o 

CD 


UJ 

UJ 

> 

1- 

UJ 

=) 

0) 

o 

or 

z 

UJ 

III 

<r 

$ 

m 

1— 

vr 

UJ 

3 

UJ 

h- 

UJ 

UJ 

cr 

i- 

C0 

NVkN3Z08 


xovna 


Aovai 


NOSTTIM   £ 


QNVa9    2 


Od£   o 


HIS 


H1Z 


UJ 

o 

< 

1 

s 

1 
1 

< 

n 

1 

Q 

UJ 
UJ 

1 
1 

> 

Q_ 

H 

CO 

(D 

c 

Q 

_l 

LT 

Ul 

2 

Z 

< 

UJ 

q: 

Id 

_ 

3 

Q 

Z 

LL 

D 

O 

C 

O 

P" 

O 

O 

-J 

< 

LL 

LU 

III 

— 

LL 

z 

rr 

h 

1- 

(0 

CO 

LL 

bi 

U 

C0 

III 

ii 

II 

ii 

> 

LL 

< 

_l 

(2) 

o 

CL 

z 

< 

^ 

UJ 

r 

UJ 

CO     UJ 

g    ^ 

IT 

t 

J 

1 

, 

r 
i 

\ 

1 

o 

K> 
J 

~c\i 

a 
a. 

i 
i 

i 

IS 

Z 

< 

2    uj 

1 

(S\ 

i 

\ 

N    < 

O 
III 

10 

a 

a. 

\ 

*   i  ; 

1 

to 

(0 

in 
cc 

z 

i 

F 

^\ 

> 

o   w 
3   * 

i 

LU 

(ui\ 

— 

J 

1 

\ 

Nr 

J 

LU 

z 

\tn) 

o 

i 
i 

\ 

CD 

1 

a. 

1 

* 

cc 

I 

\              . 

z 

3 

* 

o 

I 

>- 

o 

X 

z 

| 

U     UJ 

tr    < 

h- 

1- 

2 

i 
C 

c 

- 

(tn\ 

Z 

1 

\ 

> 
> 

t 

-1 

UJ 

-1 

[uy 

a 

W 

a. 

1    £ 

d  3 

o 

r  I 

< 
cc 

4 
a. 

o 

a 

Ul 

1- 

\ 

Li     .' 

Cc       o> 

\<nf 

o 

a. 

a. 

i 

i 

\ 

\ 

o 

* 

z       1 

o      ♦ 

i- 

i 

at 

o 

Z     UJ 

<  > 

<r    < 

o     - 

(A 

D 

z       ' 

[> 

: 

t 

1^ 

j 

O 

\       Ok 
\  4 

z 

o 

z 

1 

a. 

3 

Z      "m 

3         <0 

a 
a. 

V 

is> 

Ul 

5  > 

io    5 

1 

1 

o 

1 

i 

— 

\ 

-r 

1- 

4 
3 

1 

1 

i 

v 

LU 
UJ 

Ul 

a 

CC, 

4 

0 

1 

a 
a. 

^n 

k'« 

U 

1- 
< 

c 

J 

: 
i 

c 

* 

•J 
D 

o 

Ul 

cc 

LU 
1- 
Ul 

* 

_^j 

\ 

\ 

lo    < 

Z 
K 
111 

l- 
Z 

1 

z 
-j 

a 
a. 
in 

i 
i 
i 

i 

\ 

\ 

\ 

~" 

IO 

Ul 

-1 

i 

_l 

i 

CJ 

4 

i 

r> 

cc 

i 

4 

z 

i 

-2 

' 

1 

1 

'    i 

f 

a. 

/^\ 

1 

1 

1 

i 
i 

x 

\ 

— (2> — 

o 

o 

o 

o 

o 

o 

o 

o 

■ 

<a 

» 

CM 

O 

a 

O      O      0 

anoH 

z 
co 

X 

Ul 
CO 

o 
a. 
o 
a: 

CO 

z 

O 

1- 

z 
o 

Ul 

_J 

o 
a: 

_l 

O 

or 

h- 

Ul 

a. 
K  >- 

ui  •- 

■ 
Z  o 

-1  z 

Z 

Si 

H'dW 

H3d 
S310IH3A 

UJ     -J 

<    <    a 

CC     cc      UJ 

UJ       UJ       UJ 

< 

> 
|- 

Z 

o 
o 

z 
o 
o 

Z  4 

cc  Z 

Ul 

a. 

>      >      0. 

<     O     </> 

z 
o 

CO 

o 

UJ 

CO 
tr 

UJ 

u. 
co 

z 

Ul 

5 

c(5 

X 

z 

o 
u. 

h 
Z 

Ul 
Q 

Q    CO 

<      oO 

UJ 

a.     a  >- 

CO 

:        uj 

< 

<  CO 

III 

h- 

* 

u_ 

UJ    UJ 

tr  uj< 

i_q:< 

LIq-Q 

:     <3=> 

_J 

Z 

UJ  < 

3 

Q 

tr 

< 

O 

Ul  z 

U.  DUJ  _l 

■  l^co-J 

< 

QC  _l 

■ 

< 

tr 

o 

a.  o 

u.  oa.  ui 

tr  q.< 

:  Sujo 

> 

<  o 

a. 

i 

a. 

H 

< 

CO   N 

OIC0Q 

o  <c 

)    2^Q> 

UJ 

PLATE     14 


Petit  *JU>iee 


Zxteswurf,  Oniain  and  jbedluudio^t  £tudu 


EXTERNAL    ORIGIN 

AND 

DESTINATION     SURVEY 

A  detailed  study  of  the  smallest  unit  in  a  traffic  problem,  the  indi- 
vidual trip,  is  necessary  to  compile  factual  data  concerning  the  entire  prob- 
lem. 

In   Bozeman    information   concerning   the    individual    trip   was   obtained   by 
interviewing  the   drivers  of  outbound  vehicles    at   five   stations   established  on 
the   principal    roads    and   highways   near    the    city    limits.      Each    station   was 
operated   a  minimum  of   16   hours   on   alternate   weekdays    from  6  A.M.    to   10  P.M. 
Two   stations  on  U.S.    10   east   and  west   were  operated   for  a   full   24  hours. 

Each  driver  was  questioned  concerning  his  origin,  destination,  and  as  to 
whether  he  made  a  stop  in  Bozeman.  Directional  classification  counts  were 
taken  at  each  station  during  the  hours  of  interviewing  and  portable  counts 
of  three  day  duration  were  made  at  each  station  in  advance  of  the  survey  to 
determine    the    average   weekday   traffic. 

The  number  of  interviews  compared  to  the  average  weekday  traffic  for 
August   1953    for   each   station   is   as   follows: 


NUMBER  OF 

STATION 

INTERVIEWS 

1     U.S.    10  West 

1929 

2     F.A.S.    Route 

293 

281 

3     U.S.    10  East 

1468 

4     U.S.    191 

1070 

5     L  Street 

280 

TOTALS 

5028 

AVERAGE 

WEEKDAY  TRAFFIC 

PER  CENT  SAMPLE 

3866 

49.9 

657 

42.8 

3229 

45.5 

2397 

44.6 

707 

39.6 

10856 

46.3 

To  aid  in  summarizing  individual  trips  into  significant  traffic  patterns, 
Bozeman  was  divided  into  zones  generally  denoting  land  use  characteristics. 
Each  trip  was  then  analyzed,  assigned  to  the  proper  zone,  and  numerically 
coded  so  that  it  could  be  processed  on  International  Business  Machine  equip- 
ment. 

The   following   series   of  charts   illustrate   the   distribution  of  passenger 
cars   and  trucks   from  the    five  external    stations   to   the  various   zones. 
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DISTRIBUTION  OF  ALL  PASSENGER  CARS  PASSING 
STATION  1   -  US/  10  WEST 

Plate  16  illustrates  traffic  desire  lines 
of  all  passenger  cars  entering  and  leaving 
Bozeman  on  U .'.  S.  10  West  during  an  average 
weekday   in  August    1953. 

A  summary  of  passenger  car  traffic  at  this 
station    follows: 

Average   Weekday  Traffic 3462 

Per  Cent   to  Central   Business  District  23.0 

Per  Cent  Through  Traffic   (West   ■■   North) 0.6 

Per  Cent  Through  Traffic   (West   -    East)... 36„7 

Per  Cent  Through  Traffic    (West   ■■   South)..  4.0 
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PLATE     16 


DISTRIBUTION  OF  ALL  PASSENGER  CARS  PASSING 
STATION  2  -  NORTH  ROUSE  AVENUE 

Plate  17  illustrates  traffic  desire  lines 
of  all  passenger  cars  entering  and  leaving 
Bozeman  on  North  Rouse  Avenue  during  an  average 
weekday  in  August  1953. 

A  summary  of  passenger  car  traffic  at  this 
station  follows 

Average  Weekday  Traffic ....  .  562 

Per  Cent  to  Central  Business  District    .  .  37„0 

Per  Cent  Through  Traffic  (North  -  West)  .........  1„4 

Per  Cent  Through  Traffic  (North  -  East).... 1„2 

Per  Cent  Through  Traffic  (North  -  South)  3,0 


44 


> 
a. 

O 

o 

h- 
< 

u. 

< 

CJ 

«i 

o 

o 

7 

o 

H 

O 

LL 

u. 

<i 

a 

a 

3 
t- 

z 
o 
1- 

Id 

2 

1- 
05 

PLATE    17 


DISTRIBUTION  OF  ALL  PASSENGER  CARS  PASSING 
STATION  3   I.  S  10  EAST 

Plate  18  illustrates  traffic  desire  lines 
of  all  passenger  cars  entering  and  leaving 
Bozeman  on  U.  S  10  East  during  an  average 
weekday  in  August  1953. 

A  summary  of  passenger  car  traffic  at  this 
station  follows; 

Average  Weekday  Traffic  2901 

Per  Cent  to  Central  Business  District 20.2 

Per  Cent  Through  Traffic  (East   West)      43.8 

Per  Cent  Through  Traffic  (East   South) 4.8 

Per  Cent  Through  Traffic  (East  -  North)..     0.5 
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DISTRIBUTION  OF  ALL  PASSENGER  CARS  PASSING 
STATION  4  -  U.   S.    191 

Plate  19  illustrates  traffic  desire  lines 
of  all  passenger  cars  entering  and  leaving 
Bozeman  on  U.!  S,  191  during  an  average  weekday 
in  August   1953. 

A  summary  of  passenger  car  traffic  at  this 
station    follows 

Average  Weekday  Traffic 2197 

Per  Cent   to  Central   Business  District .....28.3 

Per  Cent  Through  Traffic    (South   -   West) 6.2 

Per  Cent  Through  Traffic   (South   -   North) ......    2.4 

Per  Cent  Through  Traffic    (South   -   East).. 6.3 
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DISTRIBUTION  OF  ALL  PASSENGER  CABS  PASSING 
STATION  5  -  L  STREET 

Plate  20  illustrates  traffic  desire  lines 
of  all  passenger  cars  entering  and  leaving 
Bozeman  on  L  Street  during  an  average  weekday 
in  August  1953. 

A  summary  of  passenger  car  traffic  at  this 
station  follows; 

Average  Weekday  Traffic. 673 

Per  Cent  to  Central  Business  District 26.4 

Per  Cent  Through  Traffic  (North  -  East)..... 1.0 

Per  Cent  Through  Traffic  (North  -  South)......  6«.l 

Per  Cent  Through  Traffic  (North  -  West) 109 
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DISTRIBUTION  OF  ALL  THROUGH 
PASSENGER  CAR  TRIPS 

Plate  21  illustrates  the  inter- 
change of  all  through  passenger  car 
trips  between  external  stations  on  an 
average   weekday   in  August   1953 . 
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DISTRIBUTION  OF  ALL  TRUCKS  PASSING 
STATION  1   -  U.:S.    10  WEST 

Plate  22  illustrates  traffic  desire  lines 
of  all  medium  and  heavy  commercial  vehicles 
entering  or  leaving  Bozeman  on  U.'  S„  10  West 
during  an    average   weekday   in   August    1953. 

A  summary  of  commercial  traffic  at  this 
station    follows; 

Average  Daily  Commercial  Traffic 404 

Per  Cent   to  Central   Business  District 20.1 

Per  Cent  Through  Traffic    (West   -   East).    ..36.9 

Per  Cent  Through  Traffic   (West   -    South) 2.7 

Per  Cent  Through  Traffic   (West   -   North) ..........   3„2 
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DISTRIBUTION  OF  ALL  TRUCKS  PASSING 
STATION  2  -  NORTH  ROUSE  AVENUE 

Plate  23  illustrates  traffic  desire  lines 
of  all  medium  and  heavy  commercial  vehicles 
entering  or  leaving  Bozeman  on  North  Rouse 
Avenue  during  an  average  weekday  in  August  1953* 

A  summary  of  commercial  traffic  at  this 
station  follows; 

Average  Daily  Commercial  Traffic. .. 95 

Per  Cent  to  Central  Business  District... 26„3 

Per  Cent  Through  Traffic  (North  -  East) .........  1.1 

Per  Cent  Through  Traffic  (North  -  South).. 9„  5 

Per  Cent  Through  Traffic  (North  -  West) 6„3 
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DISTRIBUTION  OF  ALL  TRUCKS  PASSING 
STATION  3  -  U„  S/  10  EAST 

Plate  24  illustrates  traffic  desire  lines 
of  all  medium  and  heavy  commercial  vehicles 
entering  or  leaving  Bozeman  on  U„  S „  10  East 
during  an  average  weekday  in  August  1953. 

A  summary  of  commercial  traffic  at  this 
station  follows. 

Average  Daily  Commercial  Traffic 328 

Per  Cent  to  Central  Business  District 13 .  4 

Per  Cent  Through  Traffic  (East  -  South)..... 9.5 

Per  Cent  Through  Traffic  (East  -  West) 45.4 

Per  Cent  Through  Traffic  (East  -  North)... 0„9 
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DISTRIBUTION  OF  ALL  TRUCKS  PASSING 
STATION  4!  -  U.'S.:  191 

Plate  25  illustrates  traffic  desire  lines 
of  all  medium  and  heavy  commercial  vehicles 
entering  or  leaving  Bozeman  on  U.  S.  191  during 
an  average  weekday  in  August  1953. 

A  summary  of  commercial  traffic  at  this 
station  follows: 

Average  Daily  Commercial  Traffic... 200 

Per  Cent  to  Central  Business  District.. 26„5 

Per  Cent  Through  Traffic  (South  -  West) 5.5 

Per  Cent  Through  Traffic  (South  -  North) 20.0 

Per  Cent  Through  Traffic  (South  -  East) ...15.5 
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DISTRIBUTION  OF  ALL  TRUCKS  PASSING 
STATION  5    -  L  STREET 

Plate  26.  illustrates  traffic  desire  lines 
of  all  medium  and  heavy  commercial  vehicles 
entering  or  leaving  Bozeman  on  L  Street  during 
an    average   weekday   in  August   1953. 

A  summary  of  commercial  traffic  at  this 
station    follows; 

Average   Daily  Commercial  Traffic.  34 

Per  Cent   to  Central   Business  District 32.4 

Per  Cent  Through  Traffic   (North        East) 5.9 

Per  Cent  Through  Traffic   (North   -   South) 2.9 

Per  Cent   Through   Traffic    (North    -    West)  ....       20.6 
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DISTRIBUTION  OF  ALL  THROUGH 
TRUCK  TRIPS 

Plate  27  illustrates  the  inter- 
change of  through  trips  made  by  medium 
and  heavy  commercial  vehicles  on  an 
average  weekday  in  August  1953. 
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PLATE    27 


